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This invention relates to machines for harvesting crops,
especially machines for harvesting tall crops such as sugar
cane and maize which are grown in widely spaced rows
and also harvester-threshers, usually called combine har-
vesters.

The invention relates in particular to harvesting ma-
chines as aforesaid of the type in which the effective cut-
ting width of the means for severing the standing crops
is limited on one side at least, namely the crops side of
the machine, by a vertical side wall presenting a front
which is inclined rearwardly upwards from a low level to
engage and lift the stems of plants which recline at an out-
ward inclination.

Usually, although not necessarily, a harvesting machine
of the type stated would have two such vertical side walls
limiting the effective cutting width at both sides of the
machine.

An object of the invention is to provide means for fa-
cilitating and rendering more effective the crop engaging
and lifting function of the side wall or walls.

The invention is a harvesting machine with a vertical
side wall which limits the effective crop cutting width and
presents a front which is inclined upwardly rearwards
from a low level, the machine having a ground-engaging
shoe which is arranged at the low forward end of the side
wall and is supported by means permitting the shoe, in the
progress of the machine, to rise and fall relatively to the
side wall in accordance with undulations on the ground.

Preferably, the shoe has a sole provided at its front end
with a nose which fits over the end of the side wall and
which presents a leading face that is inclined upwardly
rearwards.

The invention will now be described by way of example
with reference to the accompanying drawings as embodied
in a sugar cane harvesting machine. In the drawings:

TIG 1. is a front view showing the harvesting machine
attached to a tractor, and FIG. 2 is a corresponding per-
spective view from the front and right hand side.

FIG. 3 is a side elevation of a harvesting machine simi-
lar to that shown in FIG. 1 with various outer parts re-
moved and a modified form of side conveyor embodied
therein.

FIG. 4 is a diagrammatic view of the harvesting ma-
chine of FIG. 3 as seen from the left hand side.

FIG. 5 is a side view of a shoe and FIG. 6 is a corre-
sponding plan.

FIG. 7 is a side view with parts broken away, of a
link-and-lever mechanism for lifting the shoe clear of the
ground, and FIG. 8 is a sectional view approximately on
the line VIII—VIII in FIG. 7, being drawn to a larger
scale.

FIG. 9 is a detail view of the right hand shoe, being a
section on the line IX—IX of FIG. 7.

The sugar cane harvesting machine shown is a wheeled
vehicle 10 which is attachable to a tractor 11 side-by-side.
The machine includes a wheeled base frame 13, which
pivotally supports a main frame 24 carrying the cutting
and conveying mechanism of the harvester and an engine
15 for driving such mechanism. The engine also drives a
pump 19 which is connected in a hydraulic system for
lifting, lowering and supporting various parts, to some
of which reference is made hereinafter. The pivotal axis
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of the main frame 14 is arranged fransversely at or near
the rear end thereof. The frame 14 is supported on the
wheeled base frame 13 by a pair of cylinder-and-plunger
units 20, one at each side of the machine, which are con-
nected in the hydraulic system and are operable to tilt
the frame into its raise position for transport and to lower
it into its working position.

The spaced vertical side walls of the harvester are in-
dicated by 21 and 22. The walls define an open-fronted
throat 23, seen best in FIG. 1, to receive a row of stand-
ing sugar cane in the progress of the harvester. The lead-
ing edges 24, FIGS. 2 and 4, of the side walls incline rear-
wardly upwards. The side walls are associated with shoes
25, hereinafter more fully described, which have ground-
engaging soles 26 and noses 27 which enclose the lower
ends of the side walls 21, 22. These shoes are suspended
from members 14A, 14B of the main frame 14 by parallel
linkages 28. The noses 27 and side walls 21, 22 serve to
pick up and raise outwardly inclined and fallen stems or
sticks of sugar cane.

The means for severing the butts of the sticks is a single
circular rotary cutter 30.

Moreover, the machine is provided with means for cut-
ting the tops from the standing cane. This cutting means
is indicated by 32 in FIGS. 1, 2 and 4.

Each of the walls 21, 22 is of hollow construction, com-
prising a suitable frame structure, including the member
14A, lined on its inner, upper and outer sides with sheet
metal, In FIG. 3, the sheet-metal lining is removed.

The rotary cutter 30 is located at a low level with its
axis offset from the central longitudinal plane of the throat
so as to be much nearer to the left hand wall 21 than the
opposite wall 22. Moreover, that portion of the cutter
which at any instant is actively severing the sticks extends
across the full width of the throat 23 and works from the
near wall 21 to the opposite wall 22.

The means for conveying the severed crop rearwardly
comprises an endless conveyor 50, hereinafter referred to
as the bottom conveyor, which is arranged longitudinally
within the throat 23 and serves to convey the severed cane
sticks rearwardly from the butt severing means.

The machine has means, indicated by 7¢ in FIG. 4, for
chopping the cane sticks into billets. The chopping means
comprises a pair of rotary assemblies 77 and 78 which
include co-operating cutting blades 74 phased edge-to-edge
which are effective to grip each cane stick, carry it rear-
wardly from the conveyor 50, chop it into short lengths
or billets, and throw them rearwardly for collection.

In order further to assist in feeding the cane sticks to
the billet chopper 7¢ a rotary feed roller 83 is arranged
above and in front of the upper rotary assembly of the
chopper.

Each of the vertical side walls 21, 22 defining the throat
23 is provided with one or more longitudinally extending
endless belt conveyors, having their inner working stretches
arranged in vertical longitudinal planes and being so
located that each such stretch is substantially flush with the
inner surface of the associated wall so that in effect the
conveyor forms a rearwardly moving portion of the wall.

In the example according to FIGS. 3 and 4, each side
wall 21, 22 has two such belt conveyors, namely an upper
conveyor 81 and a lower conveyor §2 which extends rear-
wards beyond the upper conveyor to a position in close
proximity to the billet chopper 76.

The cane sticks are thus conveyed from the butt cutter
30 to the billet chopper 70 by the bottom conveyor 5,
the two side conveyors 81, 82 in each wall and by the feed
roller 80 which engages the upper surface of the sticks.

If desired, only a single wall conveyor, say the con-
veyor 82, may be provided in each wall, as in the example
according to FIG. 1.
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The harvester also includes an elevator 169 for convey-
ing the chopped billets rearwardly upwards. In the ex-
ample, this elevator consists of endless sprocket-driven
chains 101 and channel-section slats 162. The working
stretch of this elevator works rearwardly upwards along a
passageway provided by a long frame 103, the lower end
of which is pivotally connected at 104 to the main frame
14. The elevator is arranged to extend at a steep inclina-
tion from the proximity of the billet chopper 7@, the ar-
rangement being such that the billets thrown rearwards at
an upward inclination by the pairs of cooperating blades
74 are received directly upon the elevator at a level well
above its lower end, as FIG. 4 illustrates, sc that they are
carried upwardly by the slats 182,

The elevator 160 is adapted to be moved angularly
about its pivotal connection 104 in order that it may be
arranged in an upright position for convenience in trans-
port. For this purpose, the opposite sides of an upper part
of the elevator frame 103 are connected by forwardly
extending pivoted links 105 to the rear ends of arms 144
secured to a transverse rock shaft 107 journalled on upper
parts 108 of the main frame 14 of the machine. The rock
shaft is turnable by means of a hydraulic cylinder-and-
plunger unit 109 connected in the hydraulic system. The
unit 109 acts on an arm 11¢ secured to the rock shaft.

The shoes 25 are liftable by a link-and-lever mechanism.
This mechanism, for each shoe, comprises links 113, 112
and an intermediate lever 113, which is fulcrumed at 114
on a member 14C of the main frame 14. Opposite ends
of the links 113, 114 are pivotally connected to the
associated shoe and one of two side arms 115 on the rock
shaft 187. The arrangement is such that when the unit
169 is extended to raise the elevator 106 into its transport
position, the shoes 25 are simultaneously swung on their
suspensory linkages 28 clear of the ground.

The front edge 24 of the right hand wall 22, is at the
“crops” side of the machine (namely, the side adjacent the
still standing sugar cane in the field and opposite the trac-
tor 11) has additional means for cutting off any sugar
cane tops which may bend outwards over said wall out
of reach of the cutting means 32. The additional means
provided consists of a rotary horizontal-axis disc cutter
138 with a serrated cutting edge.

With further reference to the ground-engaging shoes 25,

each of them comprises the elongated sole plate 26 which ®

is formed to slide over the ground below a lower frame
member 14D at and near the forward end of the respec-
tive side wall 21 or 22, and the hollow nose 27 is secured

to and projects upwardly from the forward end of the

sole plate to enclose the lower part of the forward end
of the said wall. There is a frame member 14D at each
side of the main frame 14 and these members 14D project
forwards to form the lower limits of the two side walls 21
and 22. A plate 148 forming a vertical longitudinal wall
member extends upwardly from the inner edge of each sole
plate 26 close to but inwardly of the inner surface of the
respective side wall 21 or 22 of the machine, the said wall
plate 14¢ of the shoe being of such a height that it always
covers the lower member 14D of the side wall, see FIG. 9,
to prevent or minimise the entry of material between the
sole plate and the bottom of the side wall.

The depending links 28 by which each shoe is suspended
from the frame members 14A, 14B of the respective
hollow side wall 21 or 22 of the machine are respectively
connected by pivot pins to a bracket 141 on the rear end
of the sole plate and another bracket 142 arranged as far
forwardly thereof as is practicable. The links 28 are
approximately equal in length, and are approximately
parallel and are for convenience herein termed parallel
links, though this expression is to be understood as com-
prehending the aforesaid approximations. These links are
so arranged that they incline forward upwards at a small
angle when the shoe is lowered to its full extent, These
links have their upper ends pivotally connected by pivot
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pins to the supporting frame members 14A, 14B within
the sheet-metal cladding on the associated hollow side wall,
and they extend downwardly through long slots in the
bottom of the frame member 14D.

If either shoe 25 when fully lowered is pushed rear-
wardly, it simultaneously swings upwardly in an are, and
by suitably selecting the length and initial inclinations of
the links this arc approximates to the inclination of the
leading edge 24 of the side wall.

With reference to the link-and-lever mechanism
111—115, this mechanism at each side of the machine
is arranged within the hollow wall at that side. Each link
111 has its lower end pivotally connected to a bracket
143 on the respective sole plate 26 at a suitable position
between the ends of the shoe. This link inclines upward-
ly and rearwardly at an angle such that it is approximate-
ly parallel to the leading edge 14A of the wall, and its
upper end extends slidably through a swivel block 144
on the free end of the lever 113, the fulcrum 114 of
which is a transverse spindle common to the levers 113
at both sides. A buffer spring 145 surrounds the upper
end of the link above the swivel block 144 and abuts at
its upper end against a nut 146 on the link.

As already described, the hydraulic unit 109 is opera-
ble to lift the elevator 100 to its upright position for
transport. By virtue of the mechanism 111—115, the
action of lifting the elevator simultaneously lifts the
shoes 25 in unison clear of the ground. In this position
the shoes are supported by the buffer springs 145. Con-
versely, when the unit 189 is operated to lower the eleva-
tor 100 to its working position, the shoes 25 are per-
mitted to fall in unison under their weight until they
both rest upon the ground, at this level relieving the pres-
sure on the buffer springs 145. Thereafter, in progress
of the machine, as the shoes ride over undulations on the
ground they freely rise and fall independently of each
other and of the frame 14. In effect, they “float” upon
the ground. This freedom to float is derived from the
nature of the connection, including the swivel block 146,
between each link 111 and the associated lever 113. This
connection is of the “lost-motion” type; that is to say,
the link can slide freely upwards and can also slide down-
wards until restrained whenever the spring 145 is ade-
quately compressed. Thus, relatively to the frame 14,
each shoe is free to rise as far as permitted by the frame
member 14D and is free to fall as far as permitted by
the spring 145; and these limits may be adjusted by ap-
propriate. adjustments of the nuts 146 and the holding
position of the hydraulic units 20.

In FIG. 2 the elevator 100 and the main frame of the
machine, as represented in this view by the side walls
21 and 22, are fully raised into their transport positions,
and the shoes 25 also are fully raised. Thus it will be
seen that there is ample clearance of the main frame and
shoes from the ground.

In FIG. 3 the hydraulic unit 109 is shown contracted
to lower the elevator and the shoes 25, although the hy-
draulic units 20 are still extended to hold the main frame
14 in its transport position;

In the diagrammatic view, FIG. 4, both the main
frame 14 and the shoes 26 are fully lowered for work,
the shoes accordingly engaging the ground. In this posi-
tion, the shoes will move underneath fallen cane sticks,
even those lying close to the ground, and will raise them
so that they pass into the throat 23 for severing, con-
veyance, chopping and elevation for delivery.

In FIG. 7, a shoe 25 is shown raised relatively to the
main frame 14. A comparison between FIGS. 3 and 7
will show that in both lowered and raised positions of
each shoe 25 in relation to the frame 14, by virtue of
the paralle] linkage 28, the shoe maintains practically the
same horizontal setting; i.e. its “attitude” to the ground
remains unchanged.
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We claim as our invention:

1. In a machine for harvesting tall crops, the combina-
tion comprising, a frame including a pair of laterally
spaced, vertically extending walls defining a throat, said
walls being tapered to forwardly extending points on
either side of the entrance to said throat, a pair of soles
with one sole being positioned beneath each of said walls,
each of said soles carrying a forwardly pointed shoe fitted
over and shielding the overlying points of said walls, and
means for floatingly suspending said soles on said walls
so that the soles freely ride over ground undulations as
the machine is moved forwardly.

2. In a machine for harvesting tall crops, the combi-
nation comprising, a frame including a pair of laterally
spaced, vertically extending walls defining a throat, said
walls being tapered to forwardly extending points on
either side of the entrance to said throat, a pair of soles
with one sole being positioned beneath each of said walls,
each of said soles carrying a forwardly pointed shoe fitted
over and shielding the overlying points of said walls, and
a parallelogram linkage suspending said soles on said
walls so that the soles are free to float up and back be-
neath the walls with said shoes moving along the upper
sloping surfaces of said walls.

3. In a machine for harvesting tall crops, the combi-
nation comprising, a frame including a pair of laterally
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spaced, vertically extending walls defining a throat, said
walls being tapered to forwardly extending points on
either side of the entrance to said throat, a pair of soles
with one sole being positioned beneath each of said walls,
each of said soles carrying a forwardly pointed shoe fitted
over and shielding the overlying points of said walls, a
rockshaft for elevating components of said machine into
transport position, and a linkage coupling said rockshaft
and said soles so as to draw the soles upwardly beneath
said walls when the rockshaft is rocked, said linkage in-
cluding a lost-motion, pivoting joint so as not to interfere
with the floating suspension of said soles when said rock-
shaft is not rocked.
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